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INTRODUCTION 

In the era of modern medicine drugs are very commonly 

used. Usage of drugs not only results in beneficial effects 

but also may result in some unexpected or noxious effects 

commonly known as adverse drug reactions (ADRs). No 

drug is exempt from the potential of ADR. As defined by 

the WHO, ADR is any noxious, unintended and undesired 

effect of the drug which occurs at doses used in humans 

for prophylaxis, diagnosis or therapy of a disease or the 

modification of the physiological state.1 

Pharmacovigilance is the branch of pharmacology which 

deals with detection, assessment, understanding and 

prevention of ADRs.  

It is vital to detect ADRs in a timely manner. During drug 

development, animal toxicity studies and clinical trials are 

done to assure the safety of drugs. Still, these cannot 

guarantee absolute safety when a drug is marketed for 

large scale use. Continuous monitoring of drug effects and 

side effects are essential for rational therapy. A well-

established pharmacovigilance system is essential for the 

same. Post marketing studies and spontaneous reporting of 

ADR fill the void in the information we possess, especially 
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with respect to the long term effects and the use in the 

patient population with comorbidities. Uppsala monitoring 

centre (UMC) in Sweden is the WHO collaborating centre 

internationally for ADR monitoring.2 UMC developed and 

maintains a global individual case safety report database 

known as Vigibase on behalf of WHO.3 

In India, the Pharmacovigilanceprogramme (PvPI) was 

initiated in 2010.4 ADR monitoring centers (AMC) have 

been set in different parts of the country under PvPI to 

enhance and ensure the safety of patients.5 Presently there 

are around 250 AMCs across the country attached to 

medical colleges and hospitals. AMC of Travancore 

medical college, Kollam, Kerala is one of the recently 

approved AMCs under PvPI.  

There are studies from the west regarding ADRs in 

hospitalized patients, however information from India is 

lacking. Hence, the current study was undertaken to 

analyze the profile of ADRs in a tertiary care teaching 

hospital in Kerala, India. 

METHODS 

A retrospective observational cross-sectional analysis was 

carried out for the data collected from November 2016 to 

October 2017 (one year) to evaluate the prevalence and 

profile of ADRs. The study was done in a tertiary care 

teaching hospital from south India which is an ADR 

Monitoring Centre (AMC), working under 

Pharmacovigilance Programme of India (PvPI).  

Institute Ethics Committee (IEC) permission was taken 

prior to commencement of the study.  

Any ADR reported to the ADR Monitoring Centre by the 

healthcare professionals and students of the institution, 

reported in CDSCO suspected ADR. 

Information about patient, like age, sex, details of the 

reaction, details of suspected drugs, concomittant 

medications, details of treatment for ADR if any and 

laboratory investigations were noted. Facts needed to 

assess causality and seriousness of reaction were collected. 

The information about de-challenge, re-challenge and the 

outcome of reaction were recorded as recommended under 

PvPI. 

The suspected ADRs were classified using Aronson 

classification and SOC classification.6,7 

In Aronson classification, adverse drug reactions are 

classified into 5 subtypes - A to F. Type A ADRs are dose-

dependent and predictable; they are augmentations of 

known pharmacologic effects of the drug, such as 

hypoglycaemia with insulin or sedation with morphine. 

They are also known as augmented reactions. 

Type B ADRs are uncommon and unpredictable, not 

related to the known pharmacology of the drug; they are 

independent of dose and affect a small population, 

suggesting that individual patient host factors are 

important. Hypersensitivity (allergic) reactions to drugs 

are examples of type B ADRs. They are also known as 

bizarre reactions. Other types are chronic reactions, which 

relates to dose and time (type C), Delayed reactions (type 

D), End of treatment or Withdrawal reactions (Type E), 

and Failure of therapy (Type F). 

In SOC classification, ADRs are classified according to 

the organ system affected. For e.g.; ADRs affecting the 

respiratory tract, CNS etc. 

Causality assessment evaluates the relationship between a 

drug and the occurrence of an adverse event. It has become 

an integral part of pharmacovigilance. The common tools 

used for Causality assessment are WHO -UMC scale and 

the Naranjo's scale. The WHO scale was used in this study. 

According to this scale, ADRs fall into the following 

categories- certain, probable, possible, unlikely, 

unclassified and unclassifiable. 

WHO-UMC causality categories are mentioned as WHO-

UMC scale in Annexure I.   

Analysis of data was done using computer software SPSS 

Version 16 for windows (SPSS, Inc., Chicago, USA). Chi-

square test was applied for statistical comparison. 

RESULTS 

The total number of ADR events reported during the one 

year study period was 300. 179 ADRs were 

hypersensitivity reactions (Aronson Type B). The rest 121 

reactions were Type A reactions (Table 1). The individual 

drug class responsible for most of the ADRs was 

antibiotics (36%); the group which caused maximum no of 

ADR was beta lactam antibiotics (Cephalosporins and 

Penicillins). 

 

Figure 1: Common type A reactions. 
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Hyponatremia (2% each). The rest of the type A reactions 

are shown in Figure 1. Incidence of hepatic dysfunction 

was unexpectedly low (1%). The list of other common 

ADRs are depicted in Table 2. 

Other drug classes were NSAIDS (11%), Thrombolytics 

(7%), steroids, Nootropicsand Opioids (5% each) and 

Antiepileptics (4%). Other classes are depicted in Figure 

2. 

Table 1: Profile of adverse drug reactions. 

Study parameters Variables  

Total number of ADRs 300 

Mean age  47.8%±20 

Sex distribution 

(%) 

Male 42  

Female 58 

Age-wise 

classification 

(%) 

Adult 69 

Geriatric 27 

Paediatric 4 

Route of drug 

administration 

(%) 

Oral  35  

IV 36 

IM 2 

SC 3 

ID 15 

Inhalation 2 

Nature (%) 
Serious 39 

non serious 61 

Type of 

reactions (%) 

A 40  

B 60 

C 0 

D 0 

E 0 

Unclassified  0 

Causality as per 

WHO - UMC 

scale (%) 

Certain 0  

Probable 76 

Possible 24 

Unlikely 0 

Unclassified 0 

Unclassifiable  0 

Outcome (%) 

Recovered  64  

Recovering  30 

Continuing  3 

Unknown  2 

Death  0.3 

Management 

(%) 

Intervention required 52 

No intervention 

required 
48 

Dechallenge 

status (%) 

Drug stopped 91  

Dose reduced 3 

Drug continued 2 

unknown 4 

The organ system most affected as per SOC classification 

was skin and appendages (56%). This was followed by 

gastrointestinal system and Metabolism (8% each). 

Miscellaneous: anti-cholinergic, antitussive, anti-serum, plasma 

expanders, general anaesthetics 

Figure 2: Details of causal drug groups causing 

adverse drug reactions (n = 300). 

Table 2: Details of affected body system and clinical 

presentation of the adverse drug. 
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Deranged LFT (2), Jaundice (1) 

Vascular, Red 

blood cell, 

White cells and 

reticulo-

endothelial 

system 

Thrombocytopenia (3), Pancytopenia (1), 

Anaemia (2), Haemoconcentration (1), 

Thrombophlebitis (1) 

Metabolic and 

nutritional: 

Hyperglycemia(12), Cushing’s syndrome 

(1), Hyponatremia (5), Hypokalemia (6), 

Hyperkalemia (1), Hypoglycemia (2) 

Body as a 

whole general 

Anaphylaxis (3), Shivering (6), Ovarian 

hyper stimulation syndrome (OHSS) (1), 

Raised INR (1) 

Application 
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Causality assessment revealed that 228 ADRs (76%) 

belonged to “probable” category, whereas 71 (23.6%) 

were of “possible” type according to the WHO-UMC 

scale. No case could be labelled “certain”, as rechallenge 

was not attempted. 

Majority of the reactions (48%) had Level 2 severity; i.e. 

drug was stopped due to ADR but no antidote or other 

treatment was required. 27% of the reactions had level 3 

severity i.e. drug was stopped, and an antidote or other 

treatment was required. 

DISCUSSION 

Our study showed that women were commonly affected 

with male: female ratio of 1: 1.38. Agaard et al, reported 

60% ADRs in females and Doshi et al. showed that both 

genders were equally affected.8,9 

Authors also observed that adults were most commonly 

affected. While it has been reported by Arulmani et al, that 

ADRs are more common in children and elderly.10 This 

difference may be due to lesser number of ADR reports 

from paediatrics in the present study. 

Skin and its appendages along with gastrointestinal tract 

were the common targets for ADRs. Our observations are 

synonymous with Giardina et al.11 However Kamalaraj et 

al, and Sriram et al. opine that the most common system 

involved is GIT.12,13 

Interestingly, liver and biliary system ADRs were 

unexpectedly low in the present study. 179 (60%) of ADRs 

were type B / allergic reactions. Antibiotics-Penicillins and 

Cephalosporins- were the commonest causes of such 

ADRs. This may be due to the widespread but unavoidable 

use of parenteral antibiotics among inpatients in this 

tertiary care centre. Also, the involvement of dedicated 

monitoring staff increased the sensitivity of reporting. 

There were 121 type A / dose related ADRs. Commonest 

significant dose related ADR was bleeding (7%). This 

almost always occurred when patient was receiving a 

combination of antiplatelets and anticoagulants. In two 

instances, concomitant use of ceftriaxone / cefoperazone 

contributed to this. 

Thus, the common culprits involved in hospital related 

reactions were antibiotics and antithrombotic agents. This 

agrees with data found in the prospective, multicentric 

study by Giardina et al. 

Another common dose related ADR was hyperglycemia 

produced by steroids (4%). All cases occurred in patients 

with asthma/COPD who received short courses of 

systemic steroids. In all cases, patients were treated with 

insulin/ OHA and the dose of steroid remained unchanged.  

Another significant ADR was acute kidney injury 

produced by miscellaneous drugs (4%); the commonest 

culprit being NSAIDS. Hyponatremia and hypokalemia by 

diuretics were also common (2% each). 

The association of majority of ADRs (76%) to causal drugs 

was probable in nature. In the rest 24% of cases, only a 

possible causality could be attributed. Such patients were 

either receiving multiple drugs or had multiple 

comorbidities. No case could be labelled “certain”, as 

rechallenge was not attempted. 

The development of ADRs had significant impacts on the 

treatment course. In majority of cases (48%), the drug had 

to be stopped. Another set of patients (27%) required 

additional interventions/ drugs to treat the ADR. In 15% of 

cases, it prolonged the duration of admission. These 

findings are important for all stakeholders of health care 

system as it leads to significant morbidity and financial 

burden on patients and hospitals.  

This was a retrospective study, wherein all reported ADRs 

were recorded as precisely as possible. However, 

considering the number of patients seeking medical 

treatment at our centre and number of drugs available, 

there was definitely an underreporting of ADRs.  

However, the identification and assessment of ADRs was 

made by trained professionals, through proper monitoring 

programs. Also, since majority of reports were from 

inpatients, information about treatment of ADRs and 

follow-up data till recovery was also accurately available. 

Thus, this study provides updated information on ADR 

related hospital admissions that may allow the design of 

preventive strategies. 

CONCLUSION 

ADRs that occur during hospitalization or contributing to 

prolonged hospital stay are considerable. Antibiotics were 

the major causes of hypersensitivity reactions. Combined 

use of antiplatelets and anticoagulants caused bleeding; 

which often prolonged hospital stay.  

Use of systemic steroids in asthma / COPD was associated 

with hyperglycemia and subsequent use of insulin.  

Pharmacovigilance and ADR monitoring is the need of 

time. Our findings highlight the importance of the 

“monitors” dedicated to pharmacovigilance, to improve 

the quality of reporting. A robust ADR monitoring system 

and education of prescribers to closely monitor patients 

can help prevent, identify, and manage ADRs effectively. 
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ANNEXURE I: WHO-UMC Causality Categories. 

Causality term  Assessment criteria* 

Certain  

Event or laboratory test abnormality, with plausible time relationship to drug intake 

• Cannot be explained by disease or other drugs 

• Response to withdrawal plausible (pharmacologically, pathologically) 

• Event definitive pharmacologically or phenomenologically (i.e. an objective and specific 

medical disorder or a recognised pharmacological phenomenon) 

• Rechallenge satisfactory, if necessary 

Probable/ 

Likely 

Event or laboratory test abnormality, with reasonable time relationship to drug intake 

• Unlikely to be attributed to disease or other drugs 

• Response to withdrawal clinically reasonable 

• Rechallenge not required 

Possible 

Event or laboratory test abnormality, with reasonable time relationship to drug intake 

• Could also be explained by disease or other drugs 

• Information on drug withdrawal may be lacking or unclear 

Unlikely 

Event or laboratory test abnormality, with a time to drug intake that makes a relationship 

improbable (but not impossible)  

• Disease or other drugs provide plausible explanations 

Conditional/ 

Unclassified 

Event or laboratory test abnormality 

• More data for proper assessment needed, or 

• Additional data under examination 

Unassessable/ 

Unclassifiable 

Report suggesting an adverse reaction 

• Cannot be judged because information is insufficient or contradictory 

• Data cannot be supplemented or verified 

 


